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(54) FOCUSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain accurate and sure 
focusing by excluding the effect of high- frequency 
components due to the contrast specific to an object 
SOLUTION: In this focusing device, where a focus 
evaluation value for every position of a focus lens 10 on 
the basis of a signal from a CCD 1 1 is calculated, the 
position of the focus lens, where the focus evaluation 
value is maximized is defined as a focus lens position 
and a lens drive mechanism 17 moves the focus lens 10 
to the focus lens position to perform focusing, a focus 
evaluation area in a photographed image is divided into a 
plurality of target areas (pack cells), the focus evaluation 
value is calculated by summing partial focus evaluation 
values calculated by each target area, and the partial 
focus evaluation value is weighted on the basis of the 
signal from the CCD 1 1 with respect to the addition. The 
partial focus evaluation value related to the target areas 
especially suitable for the focus evaluation among a 
plurality of the target areas is emphasized, and then the 
focusing can accurately and surely be executed, even in the case that the contrast of the 
object OB is low or a plurality of kinds of objects OB with different contrasts are mixed. 
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*§ ie -r s © -e . a B ««« t JHK # Jl * * * o T 
;o t>, SS5£i:ftlSai:©H©^l'>X©^tttc^V'>a 
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[0 0 2 1 ] 3>FP-7 1 8©$J»Tt\ CCD 

-f ai 6t>t>(ommm^ic'&^-Zs mmco&mmzto 

ccdi i*e>a*?n5. c cd 1 1 a»£>a37j;*ftfc 
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*fc«t»)*IP**t. ^*a£ftfc*sa#«u&Wffifth it 

[0 0 2 3] 3 > h D — 7 1 8(4, f'^i';!/^^ 2 
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E§Bii: LTC^fij^^^Xitii^M-r^^T-f Xi(h^ 
SB2 6 i:£H;L 5 » Cft607^M«HMJS*2 4« 
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fls»ou M^fFffi^2 0 *»e>as6nt < &m&»mm£. 

[0 0 2 4] 7 4)l/9MK&m»2 4 14. 7^*;i/7>f 
2 3©74 )UfrmWL*&mizm7Z.?Z>ZiilZ£^X 
7=W)l>7 j )W 2 3 ©ftttT&fc 

0d*tfS^fc:fr;*^-KJg&«*ft;fe2o© 
ifl 2$IIR (JUS-r wt;u*j&8) ^fACtotf 
y^;i/7-fM 2 3 ASffij5;;*ftT0 3iI£\ ■€©«)$* 
©**»S©^»4SS:t:»^-r5Ci:T?, ^s^u? 
^l/^2 3lt 0 2 (a) CS*n5I»ft1«tt**t 

jEJaifija^-f^^fcUT^i&ufc?), 12 (b) 

0. 1212 (c) t:^$*is«l»»«ftt*w-rfiaiii87 

;u ^ fcWLtt^> tt>mfe z ft 5 7^ - £ tSritt * «t v ■> o 
40 [ 0 0 2 5 ] 7 *-*^x. «J TIS^SP 2 5 (4, fi^m^J 
© * A 1 ?> 7 * - 7J ^ 31 'J T F A ic m a f S ft ^ © 

ivC Ji^BS3 OO'f'^fCiS^^ftS 7*— JjTsX- 
'J7FA(iSC, aiSlilbT, 3^fx3?iJ©9e© 
^-fe^PfC^Sy^ftSo C©73-S0tc(4, «x(4B|g^ 
□ >y ^Ti^^^A^^^ftSo ^KEfflh^ t), *^^-b 
;UPJ4x -fft-eftWLK WL2, WHK WH2*J<t 
tfWH3fflMM^*o 0 fetj, *Hi5Ji : ^T-{4. 3 
^^^^{C-rSfetofg^Bffl©**^ 1o©7*-*7 
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[0028] Mi/>xi o^«iaiiffi®^iES 

«C«fc!)«ffc#*fT£tl£ (SI) o CCD 1 1 
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[0 0 3 0] EISM&OT, Sf, ttS^^-^CD^^-fe 

;i/p«coflnffttD i*tmi-rs (sii)o zmumm 
[oo3i]*c, taa^-^tffiwaa^ 

tf), CCDa^fiS/^-tz^PftklSOSLT, fiPJSfiDL 
1 £5Rtf>S (S 1 2 ) o CCO^D^flD L 1 fcfc, ^-f >^ 
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aurlft**tt*fc!K /^-b;i/Prt^>f >«t:a*«t* 
ccDg^<i*/^-fe;i/PSt:fiPlfbT. fip^fitD 

H 1 £;£#>3 (S 1 4) o ■€ LT, ?#6tlfcSn@«DH 
It, iffiXfyXS 1 l^l?)tl&iOfi£iD lTil 
LT> *^^-fe;i/P©B5»^ffFIBBttDH2*||[aiUT 
(S 1 5) , *;b-^>^^7-r^o 

[0 0 3 4] HZ/H 4 lC£^T, W±©»^«RjftWfftl 
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(S 4) , ^fyXSl^Ur^XS 3CDfr«#8l 

Dig^nso cincAo, floai/>xi o<±*RRafi>& 

aSifiS^^^yrw^^tt^ix, d<o»tt©#S»Jc 
£^T, &/^-fe;i/P£o^t\ fiOffflDl, ijn*ffiD 
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mz&±<D/i>7*)\/Piz&gLxmw-rz>o $<r 

*:ry XS 5T*&, c©^**;i/P£ov^T»m£ftfc 
1 0ffl©S6^M^I¥«fIDL 2h 1 OffiKDW^iSffFflB 
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f UT> &U>X{aB£o^T'jR#6ftfc 1 OfflCDF V 
total 5: £U£fffflfitt hit, ^©FV total i: 5 
Ml/>Xfii^, ^Il/>XfiIhltMtS (S 40 
8) o 

[ 0 0 4 6 ] ftftC. «gSn&^Il/>XttlCl/> 
XI 0#»»1-Sctat, U>XKtt**l 7fc»LT 
l^XBtttilfcifi 1 ^ (S9) . *;i/-f>*^Tt 

S o 

[ 0 0 4 7 ] «±®i:*t>, **ltJg»-Ctts »^fFffi 
r&Xx.DT'F Afcl^C/t^-tr^P t 

D L 2 , DH20i!BfittJ:t)«iAff«tlSJ(ara»i:« 
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*-JSThreshold 2£ig*feht, lf-*»tt 3 0 > 

[0 0 4 0] €L/T, V-PgHDiiVy Mt##Oi:£ 
CWL2A i 'h$<«;5<t?l; (a8#S) > WL2£gt 
tli-r5c flfe^, FVHC-3Vvt*Ht*0#SfcJ:»>WH 

[0 0 4 1 ] [fi<frWH 3©«tij] 5IC^f 1 
2 {Ciit'iTSyjcFi'LfcSD^fiiD L 1 CS"3I, WH3£ 
JUti*"*. ^CtliJ)Il»ttDLl #8rJ£©Hfln?*aTh 
reshold 3 £ T@ o WH3t'^$<tS. Z 

tilt, mMMM?* ;u*T-«$;*ftfc{I^lc:}3^T, ^ 
^ -tr ,11/1*9 5 -< l/&(DWckfe<D>V?*)\'&G>toW-feT> L 1 

l icDtr-^*sw«ft:mnr, 4»*»5«^-t:{±!a^»* 

fcr-*A s £0£l'>X 1 0©£-MffiH£IEL <«JiS1-S* 
g *>©ftjllt4 A s fSO C i; #*ii&fl<J h tiX V> 5 *>. h X' 
Ltzft-iTs ^©.fc? &M^-fe;i/P£/Jv£ < 

* -fe ;u p 4 lEtt t ft^t? £ a * © t- s . 

[0 0 4 2] CCio^UTStB^nfeM^WL 1 , W 
L2, WH1, WH 2&<fcmVH 3 £fflOT, #U>X 

cfc !D*fT-rS (S 7) c 
[0 0 4 3] 
* WH2 * WH3 ( 1 ) 

-fe;UPC«S»#«jfilffiffifflDL2 (DH2)ffi^n^ 
tUztt bfi^WL 1 , WL2, WH1, WH2*5«ttJ c W 

4»^JR^ff0i«D L 2 (DH2) CftCJ: 

jE«tfr'o«*t«^b***ff-r4^4:* t Rri6i:* 

-2) o 

[0 0 4 8] Sfe**MHB*-ei*, ^f-fe;UPC*5ttS 

•fe;up) rtT-©*^(I^t^tU-rs h±t»c, s^ft©^^ 

■b*PS©8ffiT-$>SDLl (DH1) Sr. Ste'^* 
^PfcolNTCtb^^-^WUftlD 1 T-^Ufcfii$:SBg 
y^-b;i/Ptlov>T©»^«i^JFfl6ttDL2 (DH2) 
i:TS©T% fiffrOBCDiStipfrb^fS^OB 

i:* s T-#S±, Ml/>X1 OC^i&CHU^fcjKoTB^ 
5$«fc7T LS^l^ («tJ^.«^^»cSA5*^S« 
^•■^s mTfc*!©?'; >y7J-(c<t-5^^-) tt> -e©^^ 
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DL2 (DH2) S*«JU*©«#jfcjS»ttj 
ffiDL2 (DH2) *y-T7^fXtS0t (S5) , 

DL2 (DH2) tfi s l*iC#t8lt*J:bTWft 

/^-fe;i/P*©»^jftfflBIIDL 2 (DH2) ©£{b 
(DH2) ©^©^IVt^-t^l/P, 

[0 0 5 0] *IS»K!B-C»dU 7*-*X:iiUT 

tLfztiK Cl©<to^«fi)c^ftx.T--gS0^^-fe;i/P(5D 

[0 0 5 1 ] **»fcJBT?HU H3^^-rk*5t) 

7^-*^xiJ7FA4SiBI3 0 
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[01] *«0^^5EJBS§©^^b^^H^igffl^n 
[02 ] f^^;i/7>r;i/^03o(?)i^^ffii^t 
[03] a^IBHKltJW-S^^-^^aitjyiJcttfyt 
[04 ] M^t)Wl?:fNt7D-it'fel)o 

[0 5] »^iaw««©»ai»3i*«-r7 D-H-e 
[0 6] iotl laa^ffg****-^?-*?**. 

[07] 1WL 2*gmt-^>fc^©, ffiafflUAfffili 
fi FVL©^-^&©1&/Mr*l£^y^:7T-&£o 
[0 8] IWL 2©^mff^?:^-r^^7T'fe^)o 
[^©E&tEJ 

10 Mfc\s>Xs 11 CCD, 16 CCDF?^ 
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^¥9)^7 4 7I/*> 3 0 ffi^Hffi, FA7t-*7 
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ai 0.2 a3 0.4 0.5 0.6 0.7 ae o.a 1 
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S3 
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YES 



NO 



ai 0.2 Q3 "o.4 0.5 0.6 o.r as 0.9 1 
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a 1 0.2 Q3 0.4 0.5 0 6 0.7 as 0.9 1 
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Jl/SICflQBOTDLIS* 
I ~ 




FVL 



S13~ DL2=DL 1 /D 1 



S14' 



^lCiD»U"CDH1 S*86 
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S15^ DH2=DH1/D1 



FVLFVH^jgtt 
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B»WL1.WL2. 
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&m2 0 0 1-119 6 2 3 
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Threshold 2 
Threshold 1 



SXffi 




F*-A(##) 2H011 AA03 BA31 BB04 CA21 

2H051 AAOO BA47 CE09 CE14 DA03 

DA19 DA23 DA26 FA48 
5C022 AA13 AB29 AB30 AC42 AC54 

AC69 AC74 
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